Determination of the enantiomeric purity of the antiasthmatic drug montelukast by means of 1H NMR spectroscopy.
In order to define an enantioselective nuclear magnetic resonance (NMR) method for the antiasthmatic drug montelukast, a series of nine easily available products were evaluated as NMR chiral solvating agents (CSAs): D-dibenzoyltartaric acid, D-ditoluoyltartaric acid, (+)-camphorsulfonic acid, (S)-BINOL, (S)-3,3'-diphenyl-2,2'-binaphthyl-1,1'-diol, (R)-3,3''-di-9-anthracenyl-1,1''-bi-2-naphthol, (R)-3,3''-di-9-phenanthrenyl-1,1''-bi-2-naphthol, Pirkle's alcohol, and (-)-cinchonidine. It was proved that most of the studied agents constitute diastereomeric complexes with both drug enantiomers in CD2 Cl2 or CDCl3 solutions, thus permitting the direct (1)H NMR detection of the unwanted S-enantiomer, even at levels of 0.75%. (-)-Cinchonidine was found to be the more convenient CSA in terms of NMR enantiodiscrimination power and ease of experimental requirements. The final method was validated and applied to the fast monitoring of the optical purity of montelukast "in-process" samples, circumventing the need for tedious and slower analytical procedures like enantioselective chromatography or capillary electrophoresis. In addition, a method for the enantiopurity control of the commercial drug (montelukast sodium salt) was also established using (S)-BINOL as NMR CSA.